The Late Cretaceous to recent tectonic development of SE Turkey is related to the closure of the Neotethys Ocean along two trenches namely the southern and northern branches (Ş engör & Yılmaz 1981) while the evolution of these subduction systems partly overlapped in space and time. The Izmir-Ankara-Erzincan Suture Zone (Fig. 1 ) marks the former position of the northern branch of the Neotethys which separated the Pontides (Eurasian affinity) in the north and the Taurides (Gondwana affinity) in the south. In eastern Turkey, the Taurides are represented by the Keban-Malatya-Bitlis Block (KMBB). The Bitlis-Zagros Suture Zone marks the former position of the Southern Neotethys. During the Mesozoic to pre-Late Miocene, it separated the Taurides from the African-Arabian Plate.
There is still an ongoing debate on the exact location and timing of closure of these two oceanic domains. Nevertheless, it is generally accepted that the closure of the northern branch took place, along the İzmir-Ankara-Erzincan Suture Zone, at the end of the Late Cretaceous (Tüysüz 1999; Kaymakcı et al. 2003 Kaymakcı et al. , 2009 to Early Cenozoic (Ş engör & Yılmaz 1981; Görür et al. 1984; Robertson et al. 2005) and gave way to a widespread southwards thrusting, ophiolitic nappe emplacement and wholesale metamorphism of the KMBB and northern margin of the Taurides. These metamorphic massifs which belong to the northern margin of the Taurides are also known as Anatolides (Ketin 1966) . The closure of the southern branch took place along the Bitlis-Zagros Suture Zone during the Middle Miocene (Ş engör et al. 1985; Yigitbaş & Yılmaz 1996a, b; Huesing et al. 2009; Kuşcu et al. 2010) . However, some argued that its closure took place in the Late Cretaceous and the Neogene deformation is related to post-collisional convergence (e.g. Yazgan & Sussex 1991; Bayarslan & Bingöl 2000) .
Two contrasting styles of thrusting and nappe emplacement define the current structural architecture of eastern and south-eastern Anatolia in addition to a number of generally NE -SW to NNE -SSW striking strike-slip faults (Fig. 2) . These are generally south-verging thrust faults along which much of the ophiolitic masses and slivers belonging to the northern Neotethys Ocean were emplaced onto the KMBB during the Campanian -Maastrichtian (Perinçek & Ö zkaya 1981) . Other important structures are the northverging thrust faults related to the successive collision of an island arc chain (Afşin-Baskil arc) during the Late Cretaceous, located between the KMBB and the Arabian Block (Figs 1 & 2c) , within the southern branch of the Neotethys.
Terminal collision of the Arabian Plate produced approximately north-NE-striking transcurrent faults which translated Late Miocene to Middle Pliocene thrust faults more than 100 km along their strike. Due to bivergent thrusting, which is due south in the south and due north in the north, gave way to pop-up-like uplift of the KMBB during the Late Miocene to Middle Pliocene (Fig. 2c) . The recent studies indicated that the evolution of the region is rather complex. Various ophiolitic and magmatic units in the region are originated from different tectono-magmatic settings including processes possibly related to slab roll-back, slab detachment, supra-subduction zone ophiolite generation during the northwards subduction of southern branch of the Neotethys (e.g. Yigitbaş & Yılmaz 1996a, b; Robertson 2002; Parlak 2004; Parlak et al. 2004 Parlak et al. , 2006 Robertson et al. 2005; Faccena et al. 2005; Kuşcu et al. 2010) .
The active tectonic scheme of the region is related to (1) the detachment of the subducting oceanic lithosphere at the northern end of the Arabian plate; (2) development of a Subduction Transform Extension Propagator (STEP) fault (cf. Govers & Wortel 2005) along the northwestern margin of the Arabian Plate (Facenna et al. 2005) ; and (3) collision and further northwards convergence of the Arabian Plate by the end of the Middle Miocene (c. 11 Ma) (Ş engör et al. 1985; Dewey et al. 1986; Huesing et al. 2009 ). These processes gave way to inversion of most of the pre-existing structures and development of a number of NNE -SSW to ENE -WSW striking strike -slip fault systems (Perinçek et al. 1987; Westaway & Arger Fig. 1 . Regional tectonic units around Turkey (modified from Okay et al. 1994; Stampfli & Borel 2002) . Note that Menderes, Kırşehir, Alanya, Keban-Malatya and Bitlis units are also known as Anatolides (Ketin 1966) which are the metamorphosed equivalents of Taurides (Ş engör & Yılmaz 1981) . Note also that Sakarya-Tokat-Kargı, Agvanis-Pulur massifs are part of Rhodope-Pontide Fragments. The Baskil, Maden and Urimeh-Doktar belts belongs to Late Cretaceous to Eocene arc and back arc settings of Bitlis-Zagros Suture zone. 2001; Kaymakcı et al. 2006) in response to STEP faulting, north-south shortening, crustal thickening (Dewey et al. 1986 ) and westwards escape of the Anatolian Block (Ş engör et al. 1985) .
The aim of this study is to present Late Cretaceous to recent kinematic evolution of SE Anatolian Orogen and the northwestern part of the Arabian Platform in order to constrain the timing, mechanism and extend of processes related to subduction of the southern Neotethys Ocean and collision and further northwards convergence of Arabian Plate. The SE Anatolian Orogen, here, refers to the area north of the Bitlis-Zagros Suture and south of Izmir-Ankara-Erzincan Suture Zone in Turkey (Yılmaz 1993 ).
Tectono-stratigraphy
The tectonic units that played a role in the development of the region include the Arabian Platform, Bitlis Massif, Keban-Malatya Platform, non-metamorphosed Tauride Platform units, and various ophiolitic and magmatic complexes comprising Afşin-Baskil arc and Maden complex (Figs 1 & 2) . These units are tectonically imbricated along north dipping thrust faults and are unconformably overlain by marine to continental carbonates and clastics deposited during the Cenozoic (Figs 2-4) .
Stratigraphy of the Arabian Platform
The Arabian Platform comprises sedimentary successions ranging from Precambrian to Recent (Fig. 3) . It is generally accepted that it was located at the northern margin of the Gondwana from the Precambrian to the Late Palaeozoic. The Arabian Platform constituted the southern passive margin of the Southern Neotethys Ocean after rifting and northwards drifting of the Taurides from its northern margin during the Mesozoic to Palaeogene (Ş engör & Yılmaz 1981) .
The oldest compressional structures on the platform are related to the emplacement of ophiolitic units during the Campanian to Maastrichtian (Perinçek & Ö zkaya 1981) . These structures and thrust contacts are sealed by the Late Maastrichtian to Paleocene and younger units. The important youngest structures that shape the present structural grain of the platform are related to the late Miocene collision and preceding foreland basin development. In this study, we concentrated mainly on the post-Maastrichtian kinematic events within the platform. The sampled interval on the Arabian Platform ranges in age from Maastrichtian to Pliocene and includes a facies association, from bottom to top, few tens of metres thick continental red clastics (Terbüzek Formation), chalky marls (Besni Formation), a turbiditic sequence (Germav Formation) composed of alternation of sandstone, siltstone and shale. These facies are overlain by clastics (Gercüş Formation) and about ten metres thick neritic limestone (Becirman Formation) (Yılmaz 1993) . These units are unconformably overlying the older units and seals the thrust contact between the late Cretaceous emplaced ophiolitic melanges.
The thickness of the turbidites (Germav Formation) increases northwards as the grain sizes become coarser and comprises olistostrommal conglomerate lenses. In the southwestern part of the study area, the Paleocene rocks unconformably overlies the ophiolitic units (Karadut & Koçali complexes) which indicates that these units are deposited after the Campanian-Maastrichtian emplacement of the ophiolitic units onto the Arabian Platform. The Paleocene association is unconformably overlain by Eocene to Lower Miocene rock units. The Eocene to Lower Miocene units have very rapid lateral and vertical facies changes in different parts of the Arabian Platform. Therefore, in the literature, various local names are used for these units. For simplicity we followed the nomenclature of Sungurlu (1974) and Perinçek (1979) 1957). The cherty levels upwards grade into the medium-to thick-bedded marl, chalky limestone alternations with occasional cherty nodules. This uppermost chalky limestone part of the Midyat Formation is also named as Fırat Formation along the northern edge of the Arabian Plate and is early to Middle Miocene in age (Perinçek 1979) . The Fırat Formation also comprises tuff layers in its lower parts and grades northwards laterally into turbidites (Lice Formation) (Tuna 1973; Sungurlu 1974; Perinçek 1979; Perinçek & Ö zkaya 1981) .
The Lower to Middle Miocene Turbidites (Lice Formation, Tuna 1973) comprises northwards and upwards coarsening turbidite facies. It is developed mainly in front of the south-directed thrust faults at the northern edge of the Arabian Platform along the leading edge of the Bitlis-Zagros Suture. It is generally accepted that these turbidites (Lice Formation) mark the terminal stage of subduction of the Southern Branch of the Neotethys and beginning of collision of the Arabian Plate (Ş engör & Yılmaz 1981) . They are conformably overlain by continental red clastics which are known also as Ş elmo (Perinçek 1979) and Adıyaman (Tuna 1973) formations (Fig. 3) in the northeastern and northwestern parts of the Arabian Platform respectively.
A very widespread isolated alkaline basaltic lava flows are emplaced onto the Arabian Platform. These basaltic lava flows can be subdivided into three distinct groups. The oldest lava flows are observed around the western margin of the Arabian Platform and have lateral gradations with the Fırat Formation. The K-Ar ages of these volcanic rocks range between 21.24 + 2.04 to 9.22 + 0.2 Ma (Yoldemir 1987; Tatar et al. 2004) . The second group is exposed in the central part of the Arabian Platform and are unconformably overlying the Fırat Formation and their K -Ar ages range between 12.1 + 0.4 to 7.02 + 0.07 Ma (Yoldermir 1987; Ulu et al. 1991) . The third and youngest group belongs to the Karacadag Volcanic Complex and their K -Ar ages range between 0.94 + 0.33 to 0.83 + 0.88 (Pearce et al. 1990 ).
Stratigraphy of the SE Anatolian orogen
The sampled intervals within the SE Anatolian orogen range in age from Maastrichtian to Early Quaternary. The Eocene volcanic and volcaniclastic rocks of the Maden Complex were not studied for palaeostress analysis. The reason for this is because, in the volcanic fields local stress variations are unpredictable and they reflect local stress fields rather than regional stress configurations due to rapid deposition and extensive local vertical movements during volcanic eruptions. However, contemporary sedimentary sequences were studied in detail (Fig. 4) .
The Maastrichtian to Paleocene sequences have lateral and vertical facies changes ranging from turbidites (Gürer & Aldanmaz 2002) to pelagic limestones to shallow continental red clastics (Aziz et al. 1982; Perincek & Kozlu 1984) . Around the Darende Basin (Fig. 2b) , at the bottom, these sequences rest on ophiolitic units with an unconformity and are composed of turbiditic facies comprising conglomerate, sandstone, siltstone and shale alternations which grades upwards into shallow marine limestones. In the southern margin of the Malatya Basin, these units are Maastrichtian in age and are composed of alternation of pelagic limestones and marls intercalated with thin sandstones.
The Upper Maastrichtian sequences are unconformably overlain by the Upper Paleocene continental red clastics comprising red to purple conglomerates and sandstone sequences. The lower part of the Upper Paleocene sequence is always associated with normal growth faults (Fig. 5 ). In the southern margin of the Malatya Basin, this sequence is about 100 m thick and rapidly grades into boulder conglomerates and sandstones which subsequently grades upwards into turbiditic facies alternating with nummulites bearing limestone horizons. This sequence is overlain by Oligocene shallow marine limestones only to the western margin of the Malatya Basin. However, within and in the eastern margin of the Malatya Basin, Oligocene sequences are missing. In these areas, Lower Miocene sequences directly rest either on the metamorphic basement or onto the Eocene sequences.
The Lower Miocene sequences start at the bottom with few metres thick shallow marine shales and marls which continues upwards with few tens of metres thick condensed sequence of shallow marine algal limestones. (Fig. 2) , deposition of these sequences continued until the Early Pliocene. All these sequences are unconformably overlain by the Upper Pliocene to Pleistocene fluvial clastics.
Palaeostress inversion
Palaeostress analysis aims at the reconstruction of palaeostress configurations using fault-slip data sets (Angelier 1994) . The back bone of the method is based on the assumption that the slip occurs parallel to the maximum resolved shear stress along an optimally orientated plane of weakness (Wallace 1953; Bott 1959) . Basically, there are two types of palaeostress inversion techniques. The graphical approaches generally based on Anderson's (1951) fault theory which states that the maximum principal stress is the acute-bisetrix of conjugate fault sets while minor stress is the obtuse-bisetrix and intermediate stress is parallel to the intersection of conjugate fault planes. This approach is based on the fact that the earth's surface is one of the principal planes so that one of the stresses is always vertical. This implies that oblique-slip faults are always re-activated planes of weaknesses. In this approach, the most reliable results can only be obtained in the case of conjugate faults which are, most of the time, very difficult to determine during field studies. On the other hand, the numerical methods are based mainly on the reconstruction of the stress ellipsoid by using the Wallace (1953 )-Bott (1959 assumption. In this approach slip occurs along the maximum resolved shear stress along a pre-existing plane of weakness. Therefore, maximum resolved shear stress direction corresponds to the slip direction which is manifested on the plane as slickenlines (Angelier 1994) . During the construction of the palaeostress configurations, the maximum shear stress direction is determined by calculating the axes of the stress ellipsoid by using the shape factor (f ¼ s 2 2 s 3 /s 1 2 s 3 ). In which s 1 , s 2 and s 3 correspond to maximum, intermediate and minor principal stress magnitudes, respectively.
In this study, we have applied only the numerical method developed by Angelier (1988) . The method is based on the calculation of a reduced stress tensor which means that the relative magnitudes and orientations of the principal stresses are determined by using the shape factor and orientation of at least four fault slip data belonging to the same deformation phase (see Angelier 1994 for a full account of the method).
In addition to direction and magnitudes, one of the other key issues in palaeostress analysis is the dating of the constructed stress configurations. This is accomplished by using various criteria that include, in decreasing order of reliability, synsedimentary structures and faults, the age of the youngest faulted strata and age of the oldest sealing strata, age of the youngest sequences displaced by a specific fault or fault sets (if no seal is discernable), any incompatible compressional structure overprinted or displaced by an extensional structure (or vice versa), overprinting kinematic indicators within the same fault plane, and overprinting slickensides (Kaymakcı et al. 2000) . 
Deformation phases

Arabian Platform
The oldest syn-sedimentary structures are observed with in the Germav Formation in the southwestern part of the study area (site 3 in Fig. 6 ). In this area, a number of synsedimentary normal faults with graben-horst morphology are observed. Most of the horsts and grabens were tilted possibly due to successive tectonic events. During the palaeostress analyses these structures were tilt corrected. During correction, mean bedding plane attitudes were used as the palaeo-horizontal surface. In the case of listric normal faults, along which differential rotation about horizontal axes is expected, bedding planes of the footwall blocks were used.
From the Upper Maastrichtian to Eocene sites, 17 palaeostress configurations are constructed (Fig. 7 , Table 1 ). Based on this data it is concluded that the region has experienced NE -SW extension during the Paleocene to Eocene. This phase of extension is accepted to be the first phase of deformation after the Campanian -Maastrichtian emplacement of the ophiolitic units on to the Arabian Platform (Perinçek & Ö zkaya 1981) .
Since Midyat Formation was deposited during the Eocene to Early Miocene interval, the upper boundary of this phase could not be constrained precisely and it is accepted roughly as Eocene based on the correlation of stress configurations with the other regions (see below).
In most of the sites overprinting slickensides indicating compressional deformation were also observed. These slickensides were constrained mainly to the Upper Eocene -Oligocene (Gaziantep Formation) and older units. In addition to this, a new set of extensional structures characterized generally by growth faults are also observed within the chalky limestone and volcanogenic parts of the Fırat Formation (Fig. 8) . The orientation of palaeostress configurations constructed from the growth faults within the Fırat Formation yielded different extensional stress configurations compared to the ones observed in the Upper Cretaceous to Paleocene units. These stress configurations, as being postdating compressional structures observed in preOligocene units are developed within the Lower part of the Fırat Formation (Lower Miocene). This indicates a new phase of extension. In addition, in the Malayat Basin it is well documented by Kaymakcı et al. (2006) that this extensional deformation phase started at the end of Oligocene and lasted until the Middle Miocene. Based on this information, it is concluded that the extensional structures belong to deformation phase 3 which took place possibly latest Oligocene to Middle Miocene. Therefore, the compressional structures predating phase 3 and postdating phase 1 are classified into deformation phase 2 and thought to have taken place during the post-Middle Eocene to preLatest Oligocene. The palaeostress configurations and stress orientations for phases 2 and 3 are depicted in Figures 9 and 10 and Tables 2 and 3 .
Within the Middle to Upper Miocene Adıyaman Formation a very well developed mesoscopic thrust fault occasionally with overprinting slickensides was observed. The older slickensides were related to generally east -west-striking conjugate thrust faults dipping 458 to 208 due north and due south. The hanging wall and footwall blocks of these thrust faults were displaced locally by NE-SWtrending strike-slip faults. The palaeostress configurations for these thrust faults, older overprinted slickensides, and the younger overprinting slickensides were expectedly found to be different . Based on this information, it is interpreted that the reverse faults predate the strike-slip faults and they belong to a new phase of deformation (phase 4) that took place during the deposition of the Ş elmo and Adıya-man formations in the Late Miocene to Pliocene. Both the hanging wall and footwall blocks of the thrust faults were displaced by these strike -slip faults, therefore, they can not be tear faults of the thrust faults. Based on this observation it is concluded that the strike -slip faults and younger overprinting slickensides should belong to the younger phase of deformation (phase 5) which has been active since the Middle Pliocene (c. 3.5 Ma) as proposed by Kaymakcı et al. (2006) .
SE Anatolian orogen
In the western and southern margin of the Malatya Basin and southeastern margin of the Ulukışla Basin (Fig. 2) well-developed growth faults were observed where Paleocene to Middle Eocene sequences directly rest on to the older units. For example in sites (27 -30 and 39) at the contact between the basement metamorphics and the Maastrichtian to Paleocene red clastics a number of growth faults were observed (Fig. 5) . Also in the southern margin of the Malatya Basin around sites 30-31 growth faults are observed at the contact between the Paleocene and Eocene units (Fig. 13) . Similar relationships are also observed in various localities throughout the region. Based on these information it is concluded that Maastrichtian to Middle Eocene rocks in the region are deposited during a phase of extensional deformation (phase 1) which might have started during the end of Maastrichtian and continued until the Middle Eocene. The stress configurations for each sites for the deformation phase 1 is depicted in Figure 7 and Table 1 .
Within the Oligocene units a number of mesoscopic faults were observed. Some of these faults have overprinting slickensides. However, no diagnostic features that could be used for dating the activity of these faults were not observed during the field studies. On the other hand, a number of normal growth faults were observed within the Lower to Middle Miocene units. For example, in the western margin of the Malatya Basin, at an unconformable boundary between the Eocene limestones and Lower Miocene limestones, numerous normal faults were observed. Some of the normal faults displaced the Eocene units while they do not propagate into the Miocene units. Palaeostress configurations constructed from the faults displacing only the Eocene units and the ones displacing both Eocene and Miocene units expectedly yielded completely different stress configurations. In addition, the stress configurations for the ones sealed by Miocene and those displaced the Miocene rocks are similar to the orientations of the deformation phase 1 and to deformation phase 3 configurations, respectively. At this locality and elsewhere overprinting slickensides indicating reverse faulting are observe within the Eocene and older units. The palaeostress orientations constructed from the younger slickensides and those observed within the Oligocene units found to be similar. In addition to this, around the southern margin of the Gürün Basin (Fig. 2) a number mesoscopic thrust faults were observed between the Mesozoic and Eocene units. These thrust faults are sealed by Middle Miocene lacustrine deposits of the Gürün Basin. Similar relationships are also observed around the sites 50-90 around Gürün, Sarız and Ecemiş faults (Fig. 2) . Considering extensional nature of deformation during the Paleocene to Middle Eocene and age of the sealing lithologies as being Miocene, it is concluded that compressional deformation observed within the Eocene and Oligocene units indicates that a phase of compressional deformation took place after Eocene (phase 1) and before the Miocene (phase 3) extension phases. Therefore, phase 2 was concluded to have taken place during Late Eocene -Oligocene interval.
Early Miocene to recent palaeostress evolution of Malatya Basin is discussed in Kaymakcı et al. (2006) . Therefore, in this study we are concentrated on the regions to the west of Malatya Basin. Similar to Malatya Basin within the Late Miocene to recent units a number of large scale and of mesoscopic scale faults with reverse and strike-slip character are observed. One of the most prominent of these structures is observed at the southern margin of Kangal Basin which is delimited by a thrust fault along which the Upper Cretaceous opholitic melange thrust over the Upper Miocene (Messinian) to Lower Pliocene infill of the Kangal Basin (Fig. 14) .
In addition to this, along the Sarız Fault a number of strike-slip faults with reverse components are observed within the Upper Miocene to Pliocene units. Similar relationships are also observed within the Ecemiş Fault where strike -slip faults displaced the Upper Miocene units are sealed by Plio-Quaternary deposits.
Likewise, the Plio-Quaternary deposits are locally displaced by mesoscopic faults. The ages of these units are not well constrained. Therefore, the fault-slip data collected from these units are separated and analysed independently. They produced completely different stress configurations compared to the ones observed within the Upper Miocene to Pliocene units. Therefore, we followed the deformation phase schema outlined in the previous section and concluded that the deformation phase 4 corresponds to Late Miocene to Early Pliocene interval and the deformation phase 5 commenced at the Middle Pliocene (c. 3.5 Ma) and is still active (see also Kaymakcı et al. 2006) .
Discussion
As discussed above, in the eastern and southeastern Anatolia five different deformation phases have been recognized (Figs 15 -19) . The duration of these phases are constrained by using various stratigraphical, structural and kinematic criteria as outlined in Angelier (1994) and Kaymakcı et al. (2000) . The oldest deformation phase is characterized by generally NE -SW directed extension both in the Arabian Platform and north of it (phase 1). Together with stratigraphical information, this information suggests that the extensional deformation is not a local phenomenon but extends from the Arabian Platform to the eastern Turkey ( Fig. 15) . The extension in the region postdates the Campanian to Maastrichtian emplacement of ophiolitic nappes, in the eastern Anatolia, over the Tauride platform (Perinçek & Ö zkaya 1981; Perinçek & Kozlu 1984; Yigitbaş & Yılmaz 1996a, b) . Geographically, regional extension during the Paleocene to Eocene reaches as far north as to the Eastern Black Sea Basin. Similarly, Spadini et al. (1996) have proposed that Eastern Black Sea Basin was opened as a back-arc basin during the Paleocene to Eocene interval. Therefore, we propose that Paleocene to Eocene extension in the eastern and southeastern Turkey is related to increase in the subduction rates of the southern Branch of the Neotethys (cf. Facenna et al. 2001) and decrease in the rate of convergence between Africa and Eurasia c. 60 Ma (Dewey et al. 1989; Allen et al. 2004 ). This, possibly, gave way to slab roll-back processes and widespread extension, mainly during the Eocene (Robertson et al. 2005; Kuscu et al. 2010) . This extension caused the opening of the Eastern Black Sea Basin and NE-SW stretching of the Tauride Block which gave way to exhumation of metamorphic massifs including Bitlis-Pötürge, Keban and Malatya metamorphics onto which Paleocene to Eocene units are deposited non-conformably (Fig. 20a) . On the contrary, Kaymakcı et al. (2000 Kaymakcı et al. ( , 2003 have reported that during the Late Paleocene to Oligocene interval, western and the north Central Turkey was under compression during which a number of piggy-back basins in the Central Pontides were developed (Gürer & Aldanmaz 2002; Hippolyte et al. 2010) . This relationship implies that the tectonic processes in the Eastern Turkey and central north to western Turkey were different during the Paleocene to Eocene interval. The Paleocene to Eocene extension is replaced by compressional deformation during the Late Eocene to Oligocene (phase 2). During this phase the direction of compression was relatively uniform and orientated NW-SE in the Arabian Platform while it changed from east -west to NNW-SSE north of it (Fig. 16) . We believe that the change in the compression directions in the north of the Arabian Plate within the Taurides was possibly due to inversion of some of the Paleocene -Eocene extensional structures and pervasive internal deformation of the region. Uniform compression directions in the Arabian Plate might indicate lack of major internal deformation which may indicate relative rigidity of the plate.
We speculate that the resumption of compression (Fig. 16) during the Late EoceneOligocene interval (Fig. 20b ) might be due to subduction of mid-oceanic ridge and/or younger oceanic crust (cf. Hafkenshade et al. 2006) . It is Starting from the latest Oligocene, the Early Miocene is characterized by widespread shallow marine deposition in eastern and south-eastern Turkey which was previously covered by Upper Eocene to Oligocene continental deposits. During this time interval, most of the north-NE-to south -SW-trending normal faults were developed under east -west to NW-SE orientated extension (phase 3, Figs 17 & 20c) . The tectonic cause of Lower Miocene extension is thought to relate with the westwards migration of detached slab which started in Iran during the Oligocene and reached to southeastern Turkey during the Middle Miocene. This gave way to a short period of localized extension that the topography of eastern Turkey was about sea level. Topographical lowering is followed by uplift as the detachment migrated westwards (cf. Buiter et al. 2002) . This gave way to continental deposition in Malatya (Kaymakcı et al. 2006; Türkmen et al. 2007) , and adjacent basins in the north of the Bitlis Suture while foreland flysch deposition continued south of it (Perinçek & Ö zkaya 1981; Karig & Kozlu 1990; Huesing et al. 2009 ). The deformation phase 4 (Fig. 18 ) is related to the collision and further northwards convergence of the Arabian Plate into the Eurasian Plate. The beginning of the collision is generally accepted as the end of Serravalian (11 Ma) based on the youngest marine deposition in south-east Anatolia (Ş engör & Yılmaz 1981) which coincides with Middle Miocene climate transition (Huesing et al. 2009 ). The collision gave way to approximately north-south compression; crustal thickening (Dewey et al. 1986 ) and westwards escape of Anatolian Block (Ş engör et al. 1985) . During the Middle Pliocene (c. 3.5 Ma) a tectonic reorganization occurred in the region which might be related to the complete emergence of the North and the East Anatolian fault zones as independent lithospheric structures. This resulted in slight but relatively significant change in the stress configurations (phase 5, Fig. 19 ) coupled with the westwards escape of the Anatolia and eastwards jump of the junction between the north and east Anatolian fault Zones as proposed by Westaway & Arger (2001) .
Conclusions
This study has reached following conclusions. † The Arabian Platform and the SE Anatolian orogen have evolved into five different deformation phases. † The oldest deformation phase took place during the Paleocene to Middle Eocene interval and is characterized by NE -SW extensional deformation resulted from roll-back of northwards subducting southern branch of the Neotethys lithosphere. † The second deformation phase took place during the Late Eocene to Oligocene interval and is characterized by east -west to NW-SE compression resulted from termination of roll-back Fig. 19 . Upper Pliocene to Recent (phase 5) compression (large arrows) and extension (small arrows) directions (i.e. horizontal components of s 1 and s 3 ) in southeastern Turkey. As compared to Figure 18 there is slight but significant variation in the s 3 directions. This variation is possibly due to tectonic reorganization in eastern Turkey related to eastwards jump of the junction between the north and east Anatolian fault Zones as proposed by Westaway & Arger (2001) . Oligocene slab started to detach, this gave way to short time subsidence (as evidenced by Early Miocene marine deposits i.e. Adilcevaz Fm.) followed by uplift of the over-riding plate that resulted in uplift of the basins while extensional deformation was prevailed. This gave rise to continental deposition characterized mainly by fluvio-lacustrine environments (e.g. Gürün, Malatya, Kangal and Sivas basins). In the south, marine deposition along the trench continued until the end of Middle Miocene (Kaymakcı et al. 2006; Huesing et al. 2009). possibly due to subduction of younger oceanic lithosphere. † The third deformation phase took place during the Latest Oligocene to Middle Miocene interval and characterized by NW -SE directed extension resulted from west wards migrating detachment of the Neotethyan lithosphere. † The fourth and fifth deformation phases are relate to terminal subduction that gave way to collision and indentation of Arabian Plate into the Eurasian Plate and complete emergence of north and east Anatolian faults zones as independent lithospheric structures.
